



















































































































































































































































































































































































































































































































































































































































































































































































TABLE 1-1d

CITY OF AUBURN
WITHOUT PIPELINE NO. 5
WITH CONSERVATION AND INCREASE IN MULTI-FAMILY UNITS (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2):
Valley 22,168 24,560 27,138 28,976 31,000 35,600 40,017 44,433 48,849
Lea Hills 2,453 3,163 3,870 4,586 5,300 6,721 8,145 9,567 10,992
Academy 3,910 4,587 5,270 5,932 6,600 7,950 9,295 10,300 11,985
Total 28,531 32,310 35,278 39,494 42,900 50,271 57,457 64,300 71,828
DEMAND
Ann. Avg. gped (3)
valley 198 210 210 196 182 182 182 182 182
Lea Hills Fdd 7 100 92 83 83 83 a3 a3
Academy 100 100 120 110 100 100 100 100 100
Peak gped
valley 495 525 525 491 454 454 454 454 454
Lea Hills 193 193 250 230 208 208 208 208 208
Academy 250 230 300 . 276 249 249 249 249 249
Peak/Avg. ratio (4) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Unaccounted-for %
System avg. demand (mgd)(5) 5.0 5.9 6.7 6.8 6,7 7.8 8.9 9.9 11.0
System peak demand {(mgd){6) 12.4 14.6 i6.8 16.9 16.8 19.5 22.2 24.7 27.4
SOURCES Well (9}
Description (7 (8) Well (9) PLES (10)Well (9) Well (9)
Capacity {(mgd) 14 .4 23.2 24,2 28.2 31.2 33.2 33.2 33.2 33.2
Water rights ' 27.4

BALANCE: SURPLUS OR (DEFICIT)

Average (mgd) 9.4 17.3 17.5 21.4 24.5 23.4 24.3 25.3 22.2
Peak (mgd} 2.0 8.6 7.4 1.3 14.4 13.7 11.0 8.5 5.8
NOTES:

(1) Assumes combined water savings of 6.5% in 1995, and 13.5% in 2000 and thereafter for urbanized Valley,
and savings of 8% in 1990, and 17% in 2000 and thereafter for Lea Hills and Academy (both transitional areas).
(2) Values taken from Comprehensive Plan, pp. V-3; VI-4; VII-2. Intermediate values derived by {inear extrapolation.
There is no general agreement on population forecasts. The highest estimates from the Plan have been used.
(3) Initial figures from Plan, p. V-7; VI-8. Academy and Lea Hills shown in Plan to increase in 1990 to 120 and
110 gped, respectively.
(4) Peaking factor from Plan, pp. VI-9.
(5) Derived by multiplying estimated population by per capita consumption rates.
(8) Derived by multiplying avg. demands by peak/avg. ratio.
{7) 2 wells, and 2 springs peak day, Figure IV-1 in Comprehensive Water System Plan.
(8) 6 wells, and 2 springs combined capacity of 23.2 mgd.
(9) CIP sequence:
1990 - Lakeland Hills Well, 1 mgd; - 1995 - Welt #8, 4 mgd; 2000 - Well #5, 3 mgd; and 2010 - Well #7, 2 mgd.
(10) Auburn has discussed purchase of an unquantified share of PL #5 in order to serve Lea Hill by gravity,
also to enable blending with groundwater for quality objectives (p. 1V-22). No supply from PL#S.
Auburn could also act as a regional source by feeding pipeline #5 with groundwater.

Sources of information: Comprehensive Water System Plan, June 1983 (Pool Engineering, Inc.); letter 2/6/87,
Currie to Wubbena; Currie, personal communication.
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TABLE I-Z2a

FEDERAL WAY WATER AND SEWER
WITHOUY PIPELINE NO. 5
EXISTING CONDITION (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 65,447 84,143 97,201 107,213 118,351 129,488 145,460 161,432
DEMAND
Ann. Avg. gped 124 124 124 124 124 124 124 124
Peak gped (3) 323 310 310 310 310 310 310 310
Peak/Avg. ratio 2.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Unaccounted-for % (4) 13%
System avg. demand (mgd) (5) 8.1 10.4 12.1 13.3 14.7 16.1 18.0 20.0
System peak demand (mgd) (5) 21.2 26.1 30.1 33.2 36.7 40,1 45.1 50.0
SOURCES )
Description 19 wells (6) PL#S(7)
Capacity (mgd) 24.1 29.4 29.4 29.4 29.4 29.4 29.4 29.4
Water rights 381

BALANCE: SURPLUS OR (DEFICIT)

Average (mad) 16.0 19.0 17.3 16.1 14.7 13.3 1.4 9.4
Peak (mgd} 3.0 3.3 (0.7 (3.8) (7.3 Q0.7  (15.7) (20.6)
NOTES:
¢1) As described in 1989 Federal Way Water and Sewer District Water System Plan.
{2) Moderate growth prejection from Water System Plan used through 2000. 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-iine projection. Data for 2010 linearly extrapolated.
(3) Per Bernie Christensen, URS, Water System Plan uses 310 gpcd for peak day.
(4) Per Jim Miller, FWWS.
(5) Average and peak day demand through 2000 taken from Water System Ptan, Table 11I-7. After 2000, based
on calculated average gallons per capita per day (gped) and pesk to average day demand factor.
(6) Capacity figures from Jim Mitler, FWMS.
(7) FUWWS share of RWA 15 mgd allocation of PL# is 30.77%, or 4.62 mgd. This analysis assumes indefinite delay.

Sources of information:

Water System. Plan, 1989 (URS), and updated per phone conversations with Jim Miller,
FWWS and Bernie Christensen, URS on June 1, 1989,

Options open to the District:

Rely on the construction of Pipeline #5;

Assess potential of deep aguifer; .

gxplore purchase from Auburn, which depends on at least partial construction of PL #5; or from other
purveyors;

. Investigate demand management.
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TABLE i-2b

FEDERAL WAY WATER AND SEWER
WITHOUT PIPELINE NO. 5
WITH AN INCREASE IN MULTI-FAMILY UNITS (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service poputation (2): 65,447 84,143 97,201 107,213 118,351 129,488 145,460 161,432
DEMAND
Ann. Avg. gped 124 124 122 118 118 118 118 118
Peak gped (3) 323 310 304 295 295 295 295 295
Peak/Avg. ratio 2.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Unaccounted-for %
System avg. demand (mgd) (4) 2.1 10.4 11.8 12.6 13.9 15.3 17.1 19.0
System peak demand (mgd) (4) 21.2 26.1 29.5 31.6 35.9 38.1 42.8 47.5
SOURCES
Description 19 wells (5) PL#S(6)
Capacity (mgd) 24.1 29.4 29.4 29.4 29.4 29.4 29.4 29.4
Water rights 38.1

BALANCE: SURPLUS OR (DEFICIT)

Average (mgd) 16.0 19.0 17.6 16.8 15.5 14.1 12.3 10.4
Peak (mgd) 3.0 3.3 (0.1 (2.2) (5.5) (8.7) €13.4) (18.1)
NOTES:
(1) Assumes urban/transitional mix for an average water savings of 2% in 1995, and 5% in 2000 and thereafter.
(2) Hoderate growth projection from Water System Plan used through 2000. 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated.
(3) Per Bernie Christensen, URS, Water System Plan uses 310 gpcd for peak day.
(4) Average and peak day demard through 2000 taken from Water System Plan, Table 111-7. After 2000, based
on cateculated average gallons per capita per day (gped) and peak to average day demand factor.
(5) Capacity figures from Jim Miller, FWWS.
(6) FuWWs share of RWA 15 mgd allocation of PL#S is 30.77%, or 4.62 mgd. This analysis assumes indefinite delay.

Sources of information:

"Water System Plan, 1989 (URS), and updated per phone conversations with Jim Miller,

FWWS and Bernie Christensen, URS on June 1, 1989.

Options open to the District:

Rely on the construction of Pipeline #5;

Assess potential of deep aquifer;

Explore purchase from Auburn, which depends on at least partial construction of PL #5; or from other
purveyors;

Investigate demand management.
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TABLE I-2¢

FEDERAL WAY WATER AND SEWER
WITHOUT PIPELINE NO. 5
WITH WATER CONSERVATION (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 65,447 B4,143 97,20t 107,213 118,351 129,488 145,460 161,432
DEMAND
Ann. Avg. gped 124 124 118 112 112 112 112 12
Peak gpcd (3} 323 310 295 279 279 279 279 279
Peak/Avg. ratio 2.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Unaccounted-for %
System avg. demand (mgd) (4) 8.1 10.4 1.5 12.0 13.2 14.5 16.2 18.0
System peak demand {mgd) (4) 21.2 26.1 28.6 29.9 33.0 36.1 40,6 45.0
SOURCES
Description 19 wells (5) PL#5(6)
Capacity (mgd) 24.1 29.4 29.4 29.4 29.4 29.4 29.4 29.4
Water rights 38.1

BALANCE: SURPLUS OR (DEFICIT)

Average (mgd) 16.0 19.0 17.9 17.4 16.2 14.9 13.2 1.4
Peak {mgd) 3.0 3.3 0.8 €0.5) (3.6} (6.7 (11.2y (15.8)
NOTES:
(1) Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter.
(2) Moderate growth projection from Water System Plan used through 2000, 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated,
(3) Per Bernie Christensen, URS, Water System Plan uses 310 gpcd for peak day.
(4) Average and peak day demand through 2000 taken from Water System Plan, Table III-7. After 2000, based
on calculated average gallons per capita per day (gpcd) and peak to average day demand factor.
(5) Capacity figures from Jim Miller, FWWS.
(6) FWWS share of RWA 15 mgd allocation of PL# is 30.77%, or 4.62 mgd. This analysis assumes indefinite delay.

Sources of information:

Water System Plan, 1989 (URS), and updated per phone conversations with Jim Miller,
FWWS and Bernie Christensen, URS on June 1, 1989.

Options open to the District:

Rely on the construction of Pipeline #5;

Assess potential of deep aquifer;

Explore purchase from Auburn, which depends on at least partial construction of PL #5; or from other
purveyors;
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TABLE I-2d

FEDERAL WAY WATER AND SEWER
WITHOUT PIPELINE NO. 5
WITH CONSERVATION AND INCREASE IN MULTI-FAMILY UNITS (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 65,447 84,143 97,201 107,213 118,351 129,488 145,460 161,432
DEMAND
Ann. Avg. gped 124 124 115 105 105 105 105 105
Peak gpcd (3) 323 310 288 264 264 264 264 264
Peak/Avg. ratio 2.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Unaccounted- for %
System avg. demand (mgd) (4) 8.1 10.4 12.1 13.3 12.5 13.6 15.3 17.0
System peak demand (mgd) (4) 21.2 27.2 28.0 28.3 3.2 344 38.3 42.5
SOURCES
Description 19 wells (5) PL#5(6)
Capacity (mgd) 24.1 29.4 29.4 29.4 29.4 29.4 29.4 29.4
Water rights 38.1

BALANCE: SURPLUS OR (DEFICIT)

Average {mgd) 16.0 19.0 17.3 16.1 16.9 15.8 14.1 12.4
Peak (mgd) 3.0 2.2 1.4 1.1 (1.8 4.7) (8.9 (13.1)
NOTES:
(1) Assumes urban/transitional mix for an average water savings of 2% in 1995, and 5% in 2000 and thereafter.
(2) Moderate growth projection from Water System Plan used through 2000, 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-iine projection. Data for 2010 linearly extrapolated.
(3) Per Bernie Christensen, URS, Water System Plan uses 310 gpcd for peak day.
. ¢4)y Per Jim Miller, FWWS.
(5) Average and peak day demand through 2000 taken from Water System Plan, Table III-7., After 2000, based
on calculated average gatlons per capita per day (gpcd) and peak to average day demand factor.
(6) Capacity figures from Jim Miller, FWWS.
(7) FUWS share of RWA 15 mgd allocation of PL#S is 30.77%, or 4.562 mgd. This analysis assumes indefinite delay.

Sources of information:
- Water System Plan, 1989 (URS), and updated per phone conversations with Jim Miller,

FWWS and Bernie Christensen, URS on June 1, 1989.

Options open to the District:

Rely on the construction of Pipeline #5;

Assess potential of deep aguifer;

Explore purchase from Auburn, which depends on at least partial construction of PL #5; or from other
purveyors; .

Investigate demand management.
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- TABLE 1-3a

CITY OF KENT
WITHOUT PIPELINE NO. 5
EXISTING CONDITION (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 24,943 33,506 39,146 46,218 53,289 56,161 59,033 61,905 64,777
DEMAND
Ann. Avg. gpcd 192 192 192 192 192 192 192 192
Peak gped 388 356 353 31 351 351 351 351
Peak/Avg. ratio (3) 2.0 1.9 1.8 1.8 1.8 1.8 1.8 1.8
Unaccounted- for %
System avg. demand (mgd) (4) 6.4 7.5 8.9 10.2 1¢.8 11.3 11.9 12.4
System peak demand (mgd) (5} .5 13.0 13.9 16.3 18.7 19.7 20.7 2.7 22.8
SOURCES PL#S (7)
Description {6) Wells-Interties(7) Impoundment+Wel Ls(7)
Capacity, peak (mgd) 17.6 19.4 19.4 19.4 29.4 33.4 33.4 33.4
Water rights 40.8
BALANCE: SURPLUS OR (DEFICIT)
Average (mgd) 1.1 1.9 10.5 9.2 18.6 22.1 21.5 21.0
Peak (mgd) 4.6 5.5 3.1 0.7 2.7 12.7 1.7 10.6
NOTES:

(1} As described in 1988 Water System Plan.

(2) Population projections were linearly extrapolated from Water System Plan through 2000, Actual PSCOS data
for 2010 and 2020 using estimated percentages of FAZ and service area are less than Kent's 2000 population
estimate. Therefore, a straight-line projection from Kent's 2000 figure to 2040 based on straight-iine
projection of June 1988 PSCOG data from 2020 to 2040.

(3) Based on 1985 peak to average day ratio.

(4) Average day for 1985 taken from Water System Plan. Projected based on average gped for 1985.

(5) Peak day demand through 2000 taken from Water System Plan, Table 14, pp. 93.

(6) Includes 7 wells and springs, plus interties with KCWD?5 and Tukwila.

{7) CIP sequence {as shown in Table 20, p. 121 of MWater System Plan):

1989 - 212th st. wells at 1.96 mgd;
1990 - 42nd Ave. wells at 2.75 mgd;
1990 - Assume discontinuation of Interties less 2.92 mgd;

1993 - Pipeline 5 is delayed indefinitely (Kent share is 4.62 mgd).

2006 - Impoundment & WTP at 7 mgd peak capacity (relies on springs included above or PL5 for source);
2011 - Auburn well field at 10 mgd; and

2017 - Additional 4 mgd of treatment.

Sources of information:
Water System Plan for the City of Kent, 1988; PSCOG Forecasts; D. Wickstrom, personal communication.
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TABLE I-3b

CITY OF KENT
WITHOUT PIPELINE MO. 5
WITH AN INCREASE IN MULTE-FAMILY UNITS (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 24,943 33,506 39,146 46,218 53,289 56,161 59,033 61,905 64,777
DEMAND
Ann. Avg. gped 192 192 189 185 185 185 185 185
Peak gpcd 388 356 340 334 334 334 334 334
Peak/Avg. ratio (3) 2.0 1.9 1.8 1.8 1.8 1.8 1.8 1.8
Unaccounted- for %
System avg. demand (mgd) (4) 6.4 7.5 8.7 2.9 10.4 10.9 1.5 12.0
System peak demand {mgd) (5) 11.5 13.0 13.9 15.7 17.8 18.7 19.7 20.6 21.6
SOURCES PLES ()
Description (6} Wells-Interties(7) Impoundment+Wel | s(7)
Capacity, peak (mgd) 17.6 19.4 19.4 19.4 29.4 33.4 33.4 33.4
Water rights 40.8
BALANCE: SURPLUS OR (DEFICIT)
Average {mgd) 11.1 1.9 10.7 9.5 1¢.0 22.5 21.9 21.4
Peak (mgd) 4.6 5.5 3.7 1.6 10.7 13.7 12.8 11.8
NOTES:

(1) Assumes water savings of 1.5% in 1995, and 3.5% in 2000 and thereafter because of urbanization.

(2) Population projections were Linearly extrapolated from Water System Plan through 2000. Actual PSCOG data
for 2610 and 2020 using estimated percentages of FAZ and service area are less than Kent's 2000 population
estimate. Therefore, a straight-line projection from Kent's 2000 figure to 2040 based on straight-line
projection of June 1988 PSCOG data from 2020 to 2040.

(3) Based on 1985 peak to average day ratio,

(4) Average day for 1985 taken from Water System Plan. Projected based on average gped for 1985.

(5) Peak day demand through 2000 taken from Water System Plan, Table 14, pp. 93.

(6 Includes 7 wells and springs, plus interties with KCWD75 and Tukwila.

{7) CIP sequence (as shown in Table 20, p. 121 of Water System Plan):

1989 - 212th St. wells at 1.96 mgd;

1990 - 42nd Ave. wells at 2.75 mgd;

1990 - Assume discontinuation of Interties less 2.92 mgd;

1993 - Pipeline 5 is delayed indefinitely (Kent share is 4.62 mgd).

2006 - Impoundment & WTP at 7 mgd peak capacity (relies on springs included above or PL5 for source);
2011 - Auburn well field at 10 mgd; and

2017 - Additional 4 mgd of treatment.

Sources of information;
Water System Plan for the City of Kent, 1988; PSCOG Forecasts; D. Wickstrom, personal communication.
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TABLE I-3c

CITY OF KENT
WITHOUT PIPELINE NO. 5
WITH WATER CONSERVATION (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 24,943 33,506 39,146 46,218 53,289 56,161 59,033 61,905 64,777
DEMAND
Ann. Avg. gped 192 192 182 173 173 173 173 173
Peak gped 388 356 328 3N N 3N 31 3
Peak/Avg. ratio (3} 2.0 1.9 1.8 1.8 1.8 1.8 1.8 1.8
Unaccounted-for %
System avg. demand (mgd) (&) 6.4 7.5 8.4 9.2 .7 10.2 10.7 11.2
System peak demand (mgd) (5} 11.5 13.0 13.9 15.2 6.6 17.5 18.4 19.2 20.1
SOURCES ' PLH#S (7)
Description (6) Wells-Interties(?) Impoundment+Wel ls(7)
Capacity, peak (mgd) 17.6 19.4 19.4 19.4 29.4 33.4 33.4 33.4
Water rights 40.8

BALANCE: SURPLUS OR (DEFICIT)

Average (mgd) 11.1 11.9 11.0 10.2 19.7 23.2 22.7 22.2
Peak (mgd) 4.6 5.5 4.2 2.8 11.9 15.0 14.2 13.3

NOTES:

(1) Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter.

(2) Population projections were linearly extrapolated from Water System Plan through 2000. Actual PSCOG data
for 2010 and 2020 using estimated percentages of FAZ and service area are less than Xent's 2000 population
estimate. Therefore, a straight-line projection from Kent's 2000 figure to 2040 based on straight-line
projection of June 1988 PSCOG data from 2020 to 2040.

(3) Based on 1985 peak ta average day ratio.

(4) Average day for 1985 taken from Water System Plan. Projected based on average gped for 1985.

(5}
(6)
N

Peak day demand through 2000 taken from Water System Plan, Table 14, pp. 93.
Includes 7 wells and springs, ptus interties with KCWD75 and Tukwita.
CIP sequence (as shown in Table 20, p. 121 of Water System Plan):

1989 - 212th st. wells at 1.96 mgd;

1990 - 42nd Ave. wells at 2.75 mgd;

1990 - Assume discontinuation of Interties less 2.92 mgd;

1993 - Pipeline 5 is delayed indefinitely (Kent share is 4.62 mgd).

2006 - Impoundment & WTIP at 7 mad peak capacity (relies on springs included above or PL5 for source);
2011 - Auburn well field at 10 mgd; and

2017 - Additional & mgd of treatment.

Sources of information:

Water System Plan for the City of Kent, 1988; PSCOG Forecasts; D. Wickstrom, personal communication.
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TABLE I-3d

CITY OF KENT
WITHOUT PIPELINE NO. 5
WITH CONSERVATION AND INCREASE IN MULTI-FAMILY UNITS (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 24,943 33,506 39,146 46,218 53,289 56,181 59,033 61,905 64,777
DEMAND
Ann. Avg. gped 192 192 180 166 166 166 166 165
Peak gpcd 388 356 323 299 299 299 299 299
Peak/Avg. ratio (3) 2.0 1.9 1.8 1.8 1.8 1.8 *.8 1.8
Unaccounted-for %
System avg. demand (mgd) (4) 6.4 7.5 8.3 8.9 9.3 2.8 10.3 10.8
System peak demand (mgd) (5) 11.5 13.0 13.9 14.9 15.9 16.8 17.6 18.5 19.4
SOURCES PL#S ()
Description (56) Wells-Interties(7) Impoundment+Wel Ls(7)
Capacity, peak (mgd) 17.6 19.4 19.4 19.4 29.4 33.4 33.4 33.4
Water rights 40.8
BALANCE: SURPLUS OR (DEFICIT)
Average (mgd) 11.1 11.9 1.1 10.5 20.1 23.6 23.1 22.6
Peak (mgd} 4.6 5.5 4.5 3.5 12.6 15.8 14.9 14.0
NOTES:
(1) Assumes combined water savings of 6.5% in 1995, and 13.5% in 2000 and thereafter because of urbanization,

2}

3
4
)
6)
N

and conservation,
Population projections were linearly extrapolated from Water System Plan through 2000. Actual PSCOG dats
for 2010 and 2020 -using estimated percentages of FAZ and service area are less than Kent's 2000 population
estimate. Therefore, a straight-line projection from Kent's 2000 figure to 2040 based on straight-line
projection of June 1988 PSCOG data from 2020 to 2040.
Based on 1985 peak to average day ratio.
Average day for 1985 taken from Water System Plan. Projected based on average gped for 1985.
pPeak day demand through 2000 taken from Water System Plan, Table 14, pp. 93.
Includes 7 wells and springs, plus Tnterties with KCWD75 and Tukwila.
CIP sequence (as shown in Table 20, p. 121 of Water System Plan):
1989 - 212th st. wells at 1.96 mgd;
1990 - 42nd Ave, wells at 2.75 mgd;
7920 - Assume discontinuation of Interties less 2.92 mgd;
1993 - Pipeline 5 is delayed indefinitely (Kent share is 4.62 mgd).
2006 - Impoundment & WTP at 7 mgd peak capacity (relies on springs included above or PL5 for source);
2011 - Auburn well field at 10 mgd; and
2017 - Additional 4 mgd of treatment.

Sources of information:

Water System Plan for the City of Kent, 1988; PSCOG Forecasts; D. Wickstrom, personal communication.
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TABLE I-4a

KCWD NO. 75
NOT DIRECTLY EFFECTED BY PIPELINE NO. 5
EXISTING CONDITION (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 48,939 53,277 55,464 40,015 64,414 70,972 75,207 81,442
DEMAND .
Ann. Avg. gped (3) 150 149 150 153 153 153 153 153
Peak gped (3) 334 377 380 386 386 386 386 386
Peak/Avg. ratio (4) 2.2 2.5 2.5 2.5 2.5 2.5h 2.5 2.5
Unaccounted-for % (5) : 17% 16% 10% 10% 10% 10% 10% 10%
System avg. demand (mgd) (&) 7.4 7.9 8.3 9.2 9.8 i0.8 1.6 12.4
System peak demand (mgd)(8) 16.4 20.1 21.1 23.2 24.9 27.4 29.4 3.4
SOURCES
Description PLE4(TY Wells(8) Righline(?)
Capacity (mgd) 22.5 28.8 28.8 - 28.8 28.8 28.8 28.8 8.8 28.8
Water rights Wells, 19 mgd; Green River, 26 mgd; NF Snoqualmie, 26 mgd.
BALANCE: SURPLUS OR (DEFICIT) :
Average (mgd} 21.5 20.9 20.5 19.7 19.0 18.0 17.2 16.4
Peak (mgd) 12.5 8.8 7.8 5.7 4.0 1.4 €0.6) (2.6}
NOTES:

(1) As described in 1988 Draft MWater System Pian.

(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated.
(3) Based on projected demand and estimated population.
{4) Derived based on projected average and peak day demand.
(5) Unaccounted-for water usage estimated in Draft Plan as percentage of total average daily use.
(6) Average and peak day taken from Water System Plan through 2000.
(7) Contract amount for Seattle supply is for 20 mgd. PL# hydraulically capable of supplying 22.5 mgd.
(8) Des Moines Well 3.60 mgd and Angle Lake Well 2.74 mgd. Operationally limited to 3.25 mgd.
(?) Highline well field expected to yield 12 mgd; WD75 share undetermined.

Sources of information:
Draft Comprehensive Water System Plan, June 1988 (CHZM-Hill)
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TABLE 1-4b

KCWD RO. 75
NOT DIRECTLY EFFECTED BY PIPELINE NO. 5
WITH AN INCREASE IR MULTI-FAMILY UNITS (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 48,939 53,277 55,464 60,015 84,414 70,972 76,207 B1,442
DEMAND
Ann. Avg. gped (3) 150 149 148 145 145 145 145 145
Peak gped (4) 334 377 374 366 366 366 366 366
Peak/Avg. ratio (4) 2.2 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Unaccounted- for % (5) 7% 16% 104 10% 10% 10% 10% 10%
System avg. demand (mgd) 7.4 7.9 8.2 8.7 9.3 10.3 11.0 11.8
System peak demand (mgd){6) 16.4 20.1 20.7 22.0 23.6 26.0 27.9 29.8
SOURCES
Description PL#4(7) Wells(8) Highline(?)
Capacity (mgd) 22.5 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8
Water rights Wells, 19 mgd; Green River, 26 mgd; NF Sncqualmie, 26 mgd.
BALANCE: SURPLUS OR (DEFICIT)
Average (mgd} 21.5 20.9 20.6 20.2 19.5 18.6 17.8 17.1
Peak (mgd) 12.5 8.8 8.1 6.9 5.3 2.9 0.9 1.0}
NOTES:
(1) Assumes water savings of 1.5% in 1995, and 3.5% in 2000 and thereafter because urbanized area.

(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated.

(3) Based on projected demand and estimated population.

(4) Derived based on projected average and peak day demand.

(%) Unaccounted-for water usage estimated in Draft Plan as percentage of total average daily use.

(6) Average and peak day taken from Water System Plan through 2000,

(7) Contract amount for Seattle supply is for 20 mgd. PL#4 hydraulicslly capable of supplying 22.5 mgd.

(8) Des Moines Well 3.560 mgd and Angle Lake Well 2.74 mgd. Operationally limited to 3.25 mgd.

(9) Highline well field expected to yield 12 mgd; WD75 share undetermined.

Sources of information:
Draft Comprehensive Water System Plan, June 1988 (CH2M-Hill)



TABLE I-4c

KCWD NO. 75
NOT DIRECTLY EFFECTED BY PIPELINE NO. 5
WITH WATER CONSERVATION (1}

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 48,939 53,277 55,464 60,015 64,414 70,972 76,207 81,462
DEMAND
Ann. Avg. gped (3) 1590 149 141 134 134 134 134 134
Peak gpcd (4) 334 377 358 339 339 339 339 339
Peak/Avg. ratio (4) 2.2 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Unaccounted-for % (5) 174 16% 10% 1% 10% 10% 10% 10%
System avg. demand (mgd) 7.4 7.9 7.8 8.0 8.6 9.5 10.2 10.9
System peak demand (mgd)(4) ) 16.4 20.1 1¢.8 20.3 21.8 26,1 25.8 27.6
SCOURCES
Description PL#4(7) Wells(8) Highline(9)
Capacity (mgd) 22.5 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8
Water rights © Wells, 19 mgd; Green River, 26 mgd; NF Snoqualmie, 26 mad.

BALANCE: SURPLUS OR (DEFICIT)

Average (mgd) 21.5 20.9 21.0 20.8 20.2 19.3 18.6 17.9
Peak (mgd) i2.5 8.8 2.0 8.5 7.0 4.8 3.0 1.2
NOTES:

(1)
2}

(3
(4}
{5)
(%)
7)
8
162}

Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter.

Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-line projection. Data for 2010 lineariy extrapolated.

Based on projected demand and estimated population.

berived based on projected average and peak day demand.

Unaccounted- for water usage estimated in Draft Plan as percentsge of total average daily use.

Average and peak day taken from Water System Plan through 2000.

Contract amount for Seattle supply is for 20 mgd. PL#4 hydraulically capable of supplying 22.5 mgd.
Des Moines Well 3.60 mod and Angle Lake Well 2.74 mgd. Operationally limited to 3.25 mgd.

Highline well field expected to yield 12 mgd; WD75 share undetermined.

Sources of information:
Draft Comprehensive Water System Plan, June 1988 (CH2M-HiLL)
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TABLE 1-4d

KCWD .NC. 75
NOT DIRECTLY EFFECTED BY PIPELINE NO. 5
WITH CONSERVATION AND INCREASE 1IN MULTI-FAMILY UNITS (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 48,939 53,277 55,464 60,015 64,414 70,972 76,207 81,442
DEMAND
Ann. Avg. gped (3) 150 149 140 130 130 130 130 130
Peak gped (4) 334 377 355 328 328 328 328 328
Peak/Avg. ratio (&) 2.2 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Unaccounted- for % (5) 17% 16% 10% 10% 10% 10% 10% 10%
System avg. demand (mgd) 7.4 7.9 7.8 7.8 8.4 9.2 9.9 10.6
System peak demand (mgd){6) 16.4 20.1 19.7 19.7 21.1 23.3 25.0 26.7
SOURCES
Description PLE4G(TY Wells(8) Highline(9)
Capacity (mgd) 22.5 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8
Water rights Wells, 19 mgd; Green River, 26 mgd; NF Snoqualmie, 26 mgd.
BALANCE: SURPLUS OR (DEFICIT)
Average {(mgd) 21.5 20.9 21.1 21.1 20.5 19.6 19.0 18.3
Peak (mgd) 2.5 8.8 9.2 9.1 7.7 5.5 3.8 2.1
NOTES:

(1) Assumes combined water savings of 6.5% in 1995, and 13.5% in 2000 and thereafter because urbanized area.
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG

forecast., From 2020 to 2040 straight-tine projection. Data for 2010 iinearly extrapolated,
(3) Based on projected demand and estimated population.
{4) Derived based on projected average and peak day demand.
(5) Unaccounted-for water usage estimated in Draft Plan as percentage of total average daily use,
(6) Average and peak day taken from Water System Plan through 2000.
(7) Contract amount for Seattle supply is for 20 mgd. PL#4 hydraulically capable of supplying 22.5 mgd.
(8} Des Moines Well 3.60 mgd and Angle Lake Well 2.74 mgd. Operationally limited to 3.25 mgd.
(73 Highline wel!l field expected to yield 12 mgd; WD75 share undetermined.

Sources of information:
Draft Comprehensive Water System Plan, June 1988 (CHZM-Hill)
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TABLE 1-5a

COVINGTON WATER OISTRICT
WITHOUT PIPELINE NO. 5
EXISTING CONDITION (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2) 19,986 23,020 28,250 34,450 51,278 68,106 81,599 95,092
DEMAND
Ann. Avg. gped (3) 117 117 117 17 117 117 117 117
Peak gped (32 224 224 224 224 224 224 224 224
Peak/Avg. ratio (3) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Unaccounted- for % {4) 15%
System avg. demand (mgd) (5) 2.3 2.7 3.3 4.0 6.0 8.0 9.5 1.1
System peak demand (mgd) (5) 4.5 5.2 6.3 7.7 11.5 15.3 18.3 21.3
SOURCES
Description Wells(é) (7} PL#5(8)
Capacity (mgd) 4.8 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Water rights 6.2

BALANCE: SURPLUS OR (DEFICIT)

Average (mgd) . 2.5 2.8 2.2 1.5 {0.5) (2.4) (4.0) (5.6)
Peak (mgd) 0.3 0.4 (0.8) (2.2} (6.0} (9.7)  (12.8) (15.8)
NOTES:

(1) As described in 1989 Water System Plan.

(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated.

(3) TYaken from Water System Plan, Table III-1.

(4) Leak survey done in 1985 disclosed 0.6 mgd loss, District has continuing program.

(5) Average and peak day demand through 2000 taken from Water System Plan, Table I11-1.

(6) Amounts shown are for 5 wells at Lake Sawyer; recharge estimated at 6-12 mgd. 1 well abandoned.
Aquifer is shaliow and has high transmissivity, with consequent contamination potential.

(7) Includes Witte Road Well with capacity of 500 gpm.

(8) District has contracted for 3.46 mgd from PL#S (23.08% of RWAts 15 mgd). This table assumes no pipetine is
buiit. ' :

Sources of information:
Water System Plan, 1989 (URS); 4. Nelson, Covington Water District.
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TABLE 1-5b

COVINGTON WATER DISTRICT
WITHOUT PIPELINE NO. 5
NO INCREASE TN MULTI-FAMILY UNITS (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2) 19,986 23,020 28,250 34,450 51,278 68,106 81,599 95,092
DEMAND .
Ann. Avg. gped (3) 117 117 - 17 "7z 17 117 117 117
Peak gped (3) 224 224 224 224 224 224 224 2264
Peak/Avg. ratic (3) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Unaccounted-for % (4) 15%
System avg. demand (mgd) (5) 2.3 2.7 3.3 4.0 6.0 8.0 9.3 1.1
System peak demand (mgd) (5) 4.5 5.2 6.3 7.7 11.5 15.3 18.3 21.3
SOURCES
Description Wells(6) (7) PL#5(8)
Capacity (mgd) 4.8 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Water rights 6.2

'BALANCE: SURPLUS OR (DEFICIT)

Average (mgd} 2.5 2.8 2.2 1.5 (0.5) (2.5) (4.0) (5.6}
Peak (mgd) 0.3 0.4 (0.8} 2.2) (6.0) (9.8) (12.8) (15.8)
NOTES:

(1) No reduction in water use assumed because of rural nature of area.

(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated.

(3) Taken from Water System Pltan, Table II1I-1.

¢4) Leak survey done in 1985 disclosed 0.6 mgd loss. District has continuing progiram.

(5) Average and peak day demand through 2000 taken from Water System Plan, Table III-1.

(6) Amounts shown are for 5 wells at Lake Sawyer; recharge estimated at 6-12 mgd. 1 well abandoned.
Aquifer is shallow and has high transmissivity, with consequent contamination potential.

{7) Includes Witte Road Well with capacity of 500 gpm.

(8> District has contracted for 3.46 mgd from PLA#S (23.08% of RWA*s 15 mgd). This table assumes no pipeline is
built.

Sources of information:
Water System Plan, 1989 (URS); J. Nelson, Covington Water District.

I-5b



TABLE 1-5¢

COVINGTON WATER DISTRICT
WITHOUT PIPELINKE NO. 5
WITH WATER CONSERVATION (1)

Year 1980 1985 1950 1995 2000 2010 2020 2030 2040
Service population (2) 19,986 23,020 28,250 34,450 51,278 68,106 81,599 95,092
GEMAND
Ann. Avg. gped (3) 117 117 m 105 105 105 105 105
Peak gpcd (3) 224 224 2t 200 200 200 200 200
Peak/Ava. ratio (3) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Unaccounted-for % (4) 15%
System avyg. demand (mgd) (5} 2.3 2.7 31 3.6 5.4 7.2 8.5 10.0
System peak demand (mgd) (5} 4.5 5.2 6.0 6.9 10.2 13.6 16.3 19.0
SOURCES
Description Wells¢é) {7y PL#5(8)
Capacity (mgd) 4.8 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Water rights 6.2
BALANCE: SURPLUS OR (DEFICIT)
Average (mgd) 2.5 2.8 2.4 1.9 0.1 1.7) {3.1) (4.5)
Peak (mgd) 0.3 0.4 (0.5) (1.4) 4.7 (8.1 (10.8) (13.%)
NOTES:

(1) Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter.

(2) Population projections were taken from Water System Plan through 2000, 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated.

(3) Taken from Water System Plan, Table I11-1,

(4) Leak survey done in 1985 disclosed 0.6 mgd loss. District has continuing program.

(5) Average and peak day demand through 2000 taken from Water System Plan, Table I11-1.

(6) Amounts shown are for 5 wells at Lake Sawyer; recharge estimated at &-12 mgd. 1 well abandoned.
Aquifer is shallow and has high transmissivity, with consequent contaminaticn potential.

(7) Includes Witte Road Well with capacity of 500 gpm.

(8) District has contracted for 3.46 mgd from PL#S (23.08% of RWA's 15 mgd). This table assumes no pipeline fs
buitt.

Sources of information:
Water System Plan, 1989 (URS); J. Nelson, Covington Water District.
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TABLE I-5d

COVINGTON WATER DISTRICT
WITHOUT PIPELINE NO. 5
WITH CONSERVATION AND INCREASE IN MULTI-FAMILY LMITS (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2} 19,986 23,020 28,250 34,450 51,278 68,106 81,599 95,092
DEMAND
Ann. Avg. gped (3) 117 17 m 105 105 105 105 105
Peak gpcd (3) 224 224 214 200 200 200 200 200
Peak/Avg. ratio (3) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Unaccounted-for % (4) 15%
System avg. demand (mgd) (5) 2.3 2.7 3.1 3.6 5.4 7.2 8.6 10.0
System peak demand (mgd) (5) 4.5 5.2 6.0 6.9 10.2 13.6 16.3 19.0
SOURCES
Description Wells(6) {7} PL#(8)
Capacity (mad) 4.8 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Water rights 6.2
BALANCE: SURPLUS OR (DEFICIT)
Average (mgd) 2.5 2.8 2.4 1.9 0.1 (1.7 a1 (4.5)
Peak (mgd} 0.3 0.4 (0.5) (1.4) (4.7) 8.1 (10.8) (13.5)
NOTES:
(1) Assumes water conservation savings of 5% in 1995, and 10% in 2000 and thereafter because rural area.
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated.
(3) Taken from Water System Plan, Table I1I11-1.
(4) Leak supvey done in 1985 disclosed 0.6 mgd loss. District has continuing program.
(5) Average and peak day demand through 2000 taken from Water System Plan, Table 13i-1.
(6) Amounts shown are for 5 wells at Lake Sawyer; recharge estimated at 6-12 mgd. 1 well abandoned.
Aquifer is shallow and has high transmissivity, with consequent contamination potential.
(7} Includes Witte Road Well with capacity of 500 gpm.
(8) District has contracted for 3.46 mgd from PL#5 (235.08% of RWA's 15 mgd). This table assumes no pipeline is

built.

Sources of information:

Water System Plan, 1989 (URS); J. Nelson, Covington Water District.



TABLE 1-6a
KCWD NO. 111

WITHOUT PIPELINE NO. 5
EXISTING CONDITION (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 9,526 10,585 13,298 16,010 20,457 24,903 29,548 34,193
DEMAND
Ann. Avg. gped (3) 84 86 84 86 85 86 86 86
Peak gpcd (3) 239 240 235 240 240 240 240 240
Peak/Avg. ratio (3) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Unaccounted-for % (4) 10.0
System avg. demand {mgd} (5) 0.8 0.9 1.1 1.4 1.8 2.1 2.5 2.9
System peak demand (mgd) (5) 2.3 2.5 31 3.8 4.9 6.0 7.1 8.3
SCURCES
Description 6 wells (6) {7) PL#5 (8)
Capacity (mgd} 2.8 3. 3. 3.2 3.2 3.2 3.2 3.2
Water rights 2.9
BALANCE: SURPLUS OR (DEFICIT)
Average (mgd) 2.0 2.2 2.0 1.8 1.4 1.0 0.6 6.2
Peak (mgd) 0.5 0.6 0.0 (0.7) (1.8 2.9 {4.0) .1
NOTES:
(1) As described in 1989 Water System Plan.
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly projected.
(3) Taken from Water System Plan, Tabte I11-3, p. II-14.
(4) TYaken from Water System Plan, p. II-11.
(5) Average and peak day demand through 2000 tasken from Water System Plan, Table II-3, After 2000, based
on calculated average gallons per capita per day (gped) and peak to average day demard factor.
(6) Includes 650 gpm in application for Well No. &; capacity is 650-700 gpm.
€7} Includes Well No. 7 with capacity of 250 gpm.
(8) Requested allocation from PL#S is 2.3 mgd; assumed here to be delayed indefinitely.

Sources of information:

Water System Plan, 1989 (URS)
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TABLE [-6b

KCWD NO. 111
WITHOUT PIPELINE NO. 5
WITH AN INCREASE IN MULTI-FAMILY UNITS {1

Sources of information:

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 9,520 10,585 13,030 16,010 24,687 31,728 38,770 46,650
DEMAND
Ann. Avg. gped (3) 86 86 83 80 B0 80 80 80
Peak gped (3) 240 240 234 224 224 224 224 224
Peak/Avg. ratio (3) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Unaccounted-for % (4) 10.0
System avg. demand {mgd) (5) 0.8 0.9 1.1 1.3 2.0 2.5 3.1 3.7
System peak demand (mgd) (5) 2.3 2.5 34 3.6 5.5 7.1 8.7 10.4
SOURCES
Description & wells (6) (7) PL#S (B)
Capacity (mgd) 2.8 . . 3.2 3.2 3.2 3.2 3.2
Water rights 2.9
BALANCE: SURPLUS OR (DEFICIT)
Average (mgd) 2.0 2.3 2.1 1.9 1.2 0.6 0.1 (0.6
Peak (mgd) 0.5 0.6 0.1 €0.4) (2.4) (3.9} (5.5} (7.3)
NOTES:
(1) Assumes water savings of 3% in 1995, and 7% in 2000 and thereafter because transitional area.
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG
forecast. From 2020 to 2040 straight-line preojection. Data for 2010 linearly projected.
(3) Taken from Water System Plan, Table II-3, p. I11-14.
(4) Taken from Water System Plan, p. II-11.
(5) Average and peak day demand through 2000 taken from Water System Plan, Table I1-3. After 2000, based
on calculated average gallons per capita per day (gped) and peak to average day demand factor,
(8) Includes 650 gpm in application for Well No. 6; capacity is 650-700 gpm.
(7) Includes Well No. 7 with capacity of 250 gpm.
{8) Requested allocation from PL#5 is 2.3 mgd; assumed here to be delayed indefinitely.

Water System Plan, 1989 (URS)



TABLE [-6¢c
KCWD NO. 111

WITHOQUT PIPELINE NO. 5
WITH WATER CONSERVATION (1)

(1) Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter.

(2) Population projections were taken from Water System Plan through 2000.
From 2020 to 2040 straight-line projection.

forecast.

(3) Taken from Water System Plan, Table 1I-3, p. I1-14.
(4) Taken from Water System Plan, p. 11-11.

(5) Average and peak day demand through 2000 taken from Water System Plan, Table I1-3.
on calculated average gallons per capita per day (gpcd) and peak to average day demand factor.

(6) Includes 650 gpm in application for Well No. &; capacity is 650-700 gpm.
(7) Includes Well No. 7 with capacity of 250 gpm.
(B) Requested allocation from PL#5> is 2.3 mgd; assumed here to be delayed indefinitely.

Sources of information:

Water System Plan, 1989 (URS)
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After 2000

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 9,520 10,585 13,298 16,010 20,457 24,903 29,548 34,193
 DEMAND
Ann. Avg. gped (3) 86 86 82 77 w7 7 77 w
Peak gped (3) 240 240 29 217 217 217 217 217
Peak/Avg. ratio (3) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Unaccounted-for % (4) 10.0
System avg. demand {mgd) (5) c.8 0.9 1.1 1.2 1.6 1.9 2.3 2.6
System peak demand {mgd) (5) 2.3 2.5 3.1 3.5 4.4 5.4 6.4 7.4
SOURCES
Description 6 wells (&) (7) PL#S (8)
Capacity (mgd) 2.8 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Water rights 2.9
BALANCE: SURPLUS OR (DEFICIT)
Average (mad) 2.0 2.3 2.1 1.9 1.6 1.2 0.9 0.5
Peak (mgd) G.5 - 0.6 0.1 €0.3) {1.3) (2.2) 3.2 (4.3)
NOTES:

2020 taken from June 1988 PSCOG
Data for 2010 linearly projected.

, based



TABLE I-6d
KCWD NO. 111

WITHOUT PIPELINE NO. 5

WITH CONSERVATION AND INCREASE IN MULTI-FAMILY UNITS (1)

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040
Service population (2): 9,520 10,585 13,298 16,010 20,457 24,903 29,548 34,193
DEMAND
Ann. Avg. gped (3) B4 86 79 71 71 71 71 ral
Peak gped (3) 239 240 222 200 200 200 200 200
Peak/Avg. ratio (3) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Unaccounted- for % (4) 10.0
System avg. demand (mgd) (5) 0.8 0.9 11 1.1 1.5 1.8 2.1 2.4
System peak demand (mgd) (5) 2.3 2.5 3.1 3.2 4.1 5.0 5.9 6.8
SOURCES
Description 6 wells (6) (7) PL#5 (8)
Capacity (mgd) 2.8 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Water rights 2.9
BALANCE: SURPLUS OR (DEFICIT)
Average (mgd) 2.0 2.2 2.1 2.0 1.7 1.4 1.1 0.7
Peak (mgd) 0.5 0.6 0.1 (0.0} (0.9 (1.8) (2.7) 3.7
NOTES:

(1) Assumes combined water savings of 8% in 1995, and 17% in 2000 and thereafter because transitional area.

(2) Population projections were taken from Water System Plan through 2000.
From 2020 to 2040 straight-line projection.

forecast.

2020 taken from June 1988 PSCOG
Data for 2010 linearly projected.

(3) Taken from Water System Plan, Table I1-3, p. 11-14.
(4) Taken from Water System Plan, p. II-11.

{5) Average and peak day demand through 2000 taken from Water $ystem Plan, Table 11-3.

After 2000, based

on calculated average gallons per capita per day (gped) and peak to average day demand factor.
(6) Includes 650 gpm in application for Well No. &; capacity is &50-700 gpm.
(7Y Includes Well No. 7 with capacity of 250 gpm.
(8) Requested allocation from PL#S is 2.3 mgd; assumed here to be delayed indefinitely.

Sources of information:

Water System Plan, 1989 (URS)
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APPENDIX J

SEATTLE-TACOMA INTERTIE

Below is a discussion of the proposed Seattle-Tacoma (Sea-Tac) intertie taken directly
from Volume I of the Tacoma Water Division Water System Plan, July 1987.

The Sea-Tac water supply intertie has been a factor in regional water supply planning
since the 1970 City of Seattle Comprehensive Water Plan. Subsequent Plans by Seattle
and Tacoma have incorporated the Intertie as a component in their long-range plans.
However, additional detailed examination of design and operational alternatives and
close examination of costs and benefits needs to be completed. The recent confirma-
tion of Tacoma's second Green River water right will permit development and opera-
tion of this new source of municipal water supply. Seattle's plans for redevelopment of
the Lake Youngs water supply facilities through construction of a pumping station and
new reservoir will significantly expedite the potential transfer of water between the two
systems.

Additional investigations will be required to identify precise design and operating crite-
ria, acquire the necessary right-of-way, and to develop the special flow and pressure
control facilities to operate Tacoma's Pipeline No. 5, the Sea-Tac Intertie, and Seattle's
pumping station in a safe and efficient manner. The economic benefits of the project
have yet to be established.

The South King County CWSP will also evaluate the use of the Sea-Tac Intertie as an
integral part of the regional transmission/intertie system.

The Sea-Tac Intertie will provide an increase in the firm yield of Seattle sources if over-
year storage is a consideration. In the future, as storage on the Cedar River is
increased, the intertie will increase the utilization of this storage by providing an addi-
tional source of water to replenish it during the late fall and early summer.

Tacoma could receive a benefit from the intertie by using Seattle's storage in summer to
increase the firm yield from the Green River. The Intertie could help augment supplies
when turbidity is a problem, and will aliow the South Tacoma aquifer to recover from
the heavy pumping of the past decade. Eventually, if Tacoma develops storage at
Howard A. Hanson dam, the increase in yield to Seattle provided by the intertie will
represent a corresponding decrease in yield to Tacoma.because the same Green River
source will be used to fill both storage systems.

The intertie could provide a mechanism for Tacoma to more fully utilize the water
available under the second water right with its Instream Flow conditions. As Tacoma's
demands on the second diversion increase, this intertie benefit would diminish.
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APPENDIX K

HYDRAULIC ANALYSIS OF PIPELINE NO. §

INTRODUCTION

An analysis of the proposed Pipeline No. 5 is presented in this Appendices. A
description of the pipeline is followed by a description of the computer program
used to hydraufically model the pipeline. A detailed explanation of the assump-
tions made in modelling the pipeline and the results of the analysis are also
included. The purpose of this portion of the Plan was to provide South King
County Regional Water Association (RWA) utilities with potential hydraulic
grade conditions in pipeline in order for the utilities to be able to cost and design
pressure reducing/pump stations compatible with operating head conditions of
their own systems.

DESCRIPTION OF PIPELINE NQO. §

Pipeline No. 5 begins at the City of Tacoma's Green River Headworks, at an
elevation of approximately 900 feet. The pipeline basically follows a westerly
route initially along Green River, then south of Lake Sawyer to the Auburn
valley, where it begins to descend in a southwesterly direction towards Federal
Way, through the Tacoma tideflats, and finally terminates at Tacoma's Pipeline
No. 4 near Portland Avenue Reservoir. The pipeline directly transacts almost all
of the South King County RWA utilities including KCWD No. 111, KCWD No.
105, Kent, Auburn, and Federal Way Water and Sewer, with the exception of
KCWD No. 75. Water from Pipeline No. 5 would have to be wheeled through
Federal Way in order to reach KCWD No. 75.

An intertie with Seattle is also proposed. Several alternatives have been consid-
ered. However, the most likely routing will be from Pipeline No. 5 in the
Auburn area directly northward to Lake Youngs/Soos Creek. The other alter-
natives include two different routing schemes from the pipeline. Either
Kanaskat or Morganville to the Cedar River at Landsburg, and from the
Pipeline No. 5 near Kanaskat to Taylor Creek near Seattle's Cedar River
Headworks. The Lake Youngs/Soos Creek alternative was the one modelled.

The proposed diameter of the pipe ranges from 60 inches at the Headworks
down to 48 inches near Portland Reservoir at Pipeline No. 4. The proposed
intertie to Seattle is anticipated to be 32 inches in diameter. All total, there are
approximately 6,600 feet of 60-inch, 82,100 feet of 54-inch, and 88,100 feet of 48-
inch pipe from the Headworks to Tacoma; and approximately 36,000 feet of 32-
inch pipe from Pipeline No. 5 to Lake Youngs.



3.

DESCRIPTION OF HYDRAULIC ANALYSIS PROGRAM

The hydraulic analysis of Pipeline No. 5 was conducted using software by
Engineered Software called Flo-Series. It is a menu-driven system which uses a
database containing component data which can be readily updated. The model
is also designed to interface with AutoCAD graphics.

The program is designed to handle approximately 10,000 pipes. A greater
number of nodes can be modelled by using up to three alpha-numeric characters
for identification. If only numeric numbering is used for nodes then the program
is limited to an entry of almost 1,000 nodes. However, the actual number of
pipes and nodes is limited by the computer's available random access memory
(RAM) and reasonable processing time. In addition, the program allows the
user to select a range of accuracy iterations for each run. As a general rule, a
maximum default setting of 1.5 percent deviation or 25 iterations was used to
solve the hydraulic analysis. For Pipeline No. 5, the program generally solved
within a few iterations because of the simplicity of the modelling.

The program utilizes data describing nodes by demand, elevation, and connect-
ing pipelines. The network pipes are referenced from another database. This

includes length, diameter, type and schedule of material, as well as pipe fitting
descriptions.

ASSUMPTI

Below is a list of assumptions used in performing a hydraulic analysis of Pipeline

No. 5.
o Green River Headworks fixed grade elevation of 900 feet.
o Seattle-Lake Youngs fixed grade elevation of 493 feet.

o Seattle-Soos Creek fixed grade elevation of 610 feet.

o Tacoma-Tideflats minimum fixed grade elevation of 265 feet.

o - Tacoma-Pipeline No. 4/Portland Reservoir fixed grade elevation of 520
to 590 feet, with an average fixed grade elevation of approximately 540
feet.

o Flow control valve located on Westside of Lake Sawyer near bend in pipe

at ground elevation of 425 feet.

o No headloss assumed for flow control device. However, headloss esti-
mated to be approximately 26 to 40 feet at 60 MGD depending on control
valve design.
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o No air relief valves assumed to be operating.

0 Full pipe flow analysis from Headworks to Tacoma and Seattle, and from
Seattle to Tacoma.

o Pipe buried at grade level. May need to be buried deeper, partlcularly at
Node Z04 which has a surface elevation of 860 feet.

o Absolute pipe roughness factor of 0.003.
) South King County contract amount of 15 MGD.

o South King County 2005 peak day demand of 14.9 MGD based on deficit
estimate as discussed in Section VII.

0 South King County 2005 peak day demand of 19.52 MGD based on
deficit estimate, which includes City of Kent's contract amount of 4.62
MGD.

) South King County 2020 peak day demand of 29.60 MGD based on
deficit estimate as discussed in Section VIIL.

0 South King County 2020 peak day demand of 34.22 MGD based on
deficit estimate, which includes City of Kent's contract amount of 4.62
MGD

o No deficit is anticipated for the City of Kent. However, Kent feels they
will have a need of their contracted amount of water from Pipeline #5,
and therefore, was included in some of the runs in Scenarios C and D

DESCRIPTION OF SCENARIOS

Seven different scenarios were considered. Scenarios A, B, C, and D assume all
flow is from the Green River Headworks at a fixed grade elevation of 900 feet.
Scenarios E and F assume all flow is from Seattle-Soos Creek at a fixed grade
elevation of 610 feet. A description of each of the scenarios foilows:

Scenario A - Different fixed grades for Tacoma at Pipeline #4 of 540 and 590
_feet, and Seattle at Lake Youngs of 493 feet or at Soos Creek of 610 feet. South
- King County has a contract demand of 15 MGD for all runs. The resulting is a
flow in pipeline ranging from 15 MGD to 88 MGD.

Scenario B - All flow to Tacoma Pipeline #4 as fixed demand ranging from 15
MGD to 65 MGD. No flow to South King County.

- Scenario C - South King County 2005 peak day deficit with and without Kent's
contract amount of 4.62 MGD, and flow in pipeline from 15 MGD to 65 MGD.
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Scenario D - South King County 2020 peak day deficit with and without Kent's
contract amount of 4.62 MGD, and flow in pipeline from 30 MGD to 65 MGD.

Scenario E - All flow from 8 MGD to 353 MGD to Tacoma Tideflats (FG = 595
feet to 265 feet).

Scenario F - 15 MGD to South King County and excess up to 50 MGD Tacoma
Tideflats.

SUMMARY OF EVALUATION CRITERIA

The criteria used to evaluate the hydraulic analyses for each of the computer
runs were:

0 Adequate Pressure in Pipeline

Pressures in the pipeline were considered adequate when pressures above
20 and below 200 psi were maintained.

0 Adequate Hydraulic Grade for Connecting Systems

Hydraulic grade in pipeline was considered adequate if it was higher than
the connecting utilities maximum and minimum operating heads.

o Acceptable Pipeline Velocities and Head Loss

Velocities less than 8 feet per second (ft/sec) and head loss of fess than
12 feet per 1,000 feet were considered acceptable. Velocities over 8
ft/sec constituted a closer review of hydraulic conditions.

SUMMARY OF ANALYSIS

The results of the hydraulic analysis runs for each of the scenarios is shown in
Tables K-1 through K-6 and presented as graphs in Exhibits K-1 through K-14
for several locations along the pipeline. A summary table, Table K-7 list the
minimum and maximum results obtained for Auburn, Federal Way, Kent,
KCWD No. 75, Covington Water District, and KCWD No. 111.

The minimum hydraulic grades calculated could be as much as 40 feet less than
shown due to the presence of a flow control valve anticipated to be located
upstream of the system's diversion points at Lake Sawyer. However, the smallest
difference between the maximum system operating heads for Federal Way,
Kent, Covington Water District, and KCWD No. 111 is more than 65 feet above
the minimum hydraulic grade anticipated in Pipeline No. 5.



Pressures as high as almost 400 psi are realized because of the variability in
elevation from the Headworks to Tacoma, specifically in the Auburn valley.
There is also a high elevation area immediately west of Tacoma's Headworks
which could result in slightly negative pressures, unless the pipe is buried deeper
at this location.

CONCLUSIONS AND RECOMMENDATIONS

The graphs, Exhibits Kla to K6b, show the minimum and maximum system
operating heads for Federal Way, Kent, Covington Water District, and KCWD
No. 111. When water is flowing from the Green River Headworks, these systems
will need to have pressure reducing valves installed. If no water is available
from the Green River and it must be supplied from the City of Seattle, Soos
Creek supply, then each of these water systems wiil need to have pump stations
or they could collectively install one at the Seattle-Tacoma intertie. Individual
pump stations are probably the preferred alternative since land and building will
already have to be provided at the connection for meters and pressure reducing
valves,

If more than 20 MGD is desired from this intertie, Tacoma may alsoc be inter-
ested in contributing to a single pump station, because negative pressures are
experienced when more than this is supplied from Seattle to the Tacoma
Tideflats. Although, hydraulically, if the supply is coming from Seattle and
feeding directly to the Tideflats at a fixed grade elevation of 265 feet, the model
shows approximately 35 MGD of water could be wheeled. The maximum
resulting pressures in the Pipeline No. § would be about negative 90 psi, which
would not occur because of air release valves, proposed to be located at several
locations along the pipeline between Seattle and Tacoma. Therefore, realisti-
cally, all the flow that could be expected from Seattle without a pump station is
20 MGD.
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TABLE K-1

SCENARIO A - SUPPLY FROM GREEN, FG=900

DESCRIPTION ELEVATION: :
System Name/Location NODE (Feet) : RESULTS :
Flow Into (Out of) System (MGD) : H
Tacoma/Headworks FG 900 : (15.00) (65.00) (79.23) (83.83) (87.81):
Tacoma/Tideflats - - H 0 G V] ¢ 0:
Tacoma/Pipe #4 FG 540, 590 : 0 30.00 42.08 38.57 43,93 :
Seattle FG 493, 610 : 0.80 20.00 22.15 30.26 28.88 :
Auburn zZ13 510 : [t} 0 0 0 0:
Federal Way 222 460 4.62 4,62 4,62 4.62 4,62 @
Kent 214 425 : 4.62 4.62 4.62 4,62 4.62
KCWD #75 - - : - - - - - :
KCWo #105 208 530 = 3.46 3.46 3.46 3.46 5.46 :
KCWo #111 Zi2 450 : 2.30 2.30 2.30 2.30 2.30 :
Hydraulic Gradeline (Feet) : :
Flow Lv 207 490 : 895 820 783 769 757 ¢
Tacoma/Tideflats 228 50 : 892 734 439 631 593 :
Tacoma/Pipe #4 235 305 : 892 709 590 590 540 :
Seattle 234 500 : 893 689 613 498 498 :
Auburn Z13 510 : 893 777 7"y 698 678 :
Federal Way 22 460 : 892 760 687 672 646
Kent 214 425 893 773 712 694 672 :
KCWD #75 - - H - - - - H
KCWD #105 208 530 : 894 806 763 747 732 :
KCWD #111 212 450 : 893 777 718 699 679 :
Pressure (psi) H H
Minimum 204 8480 : 16 (0) () (12) (14):
Maximum 217 40 369 318 289 281 271 :

Maximum Velocity (ft/sec) 1.85 6.32 7.7 8.38 B.54 =



TABLE K-2

SCENARIO B - SUPPLY FROM GREEN, FG=900

DESCRIPTION

System Name/Location MNODE {Feet)

Flow Into (Out of) System (MGD)
Tacoma/Headworks FG

Tacoma/Tideflats -
Tacoma/Pipe #4  Fixed Demand
Seattle -
Auburn 213
Federal Way z2é2
Kent 214
KCWD #75 -
KCWo #105 208
KCWD #111 212
Hydraulic Gradeline (Feet)
© Flow CV 207
Tacoma/Tideflats 228
Tacoma/Pipe #4 35
Seattle 234
Auburn 213
Federal Way 222
. Kent 214
KCWD #75 -
KCWD #105 208
KCwWD #1141 212
Pressure (psi)
Minimum 204
Max imum 217

Maximum Velocity (ft/sec)

510 :

ELEVATION:

460 :

425

530
450

490
50

305 :

500
510
460

425 :

LT T BT

530 :

450

860
40

(15.00) (25.00)

0
15.00
o

0
o
0

o

895
882
875
893
892

81

894
892

0
25.00
0

0
]
]

o

ag7
a52
834
as81
879
870
877

(45.00) (50.00) (65.00)

0
45.00
0

0
o
¢

o

861
752
696
841
834
807
830

854
835

0
50.00
t)

¢
o
o

o

852
718
651
827
819
786
815

844
820

0
65.00
]

0
0
0

[=]

820
598
485
779
766
m
758



TABLE K-3

SCENARIO C - SUPPLY FROM GREEN, FG=900, 2065

DESCRIPTION ELEVATION: :
System Hame/chation NCDE (Feet) : RESULTS H
Flow Into (Out of) System (MGD) H :
Tacoma/Headworks FG 900 @ (14.90) (19.52) (65.00) - - :
Tacoma/Tideftats - - H 0 ] 0 - - :
Tacoma/Pipe #4 - - : 0 0 45.48 - - :
Seattie - - : 0 0 0 - - :
Auburn Z13 510 : 0 0 0 - - :
Federal Way 22 460 3 9.2 9.2 9.2 - - :
Kent 214 425 : o 6,62 4 .62 . -
KCWD #75 - - H - - - - - :
KCWD #105 208 530 : 3.65 3.65 3.65% - - H
KCWD #1141 z12 450 2.05 2.05 2.05 - - :
Hydraulic Gradeline (Feet) : :
Flow CV 207 490 : 895 892 820 - - :
Tacoma/Tideflats = 228 50 : 892 885 674 - - :
Tacoma/Pipe #4 235 305 : 892 886 617 - - :
Seattle 234 . 500 : 893 889 782 - - :
Auburn 213 510 ; 893 888 770 - - :
federal Way z22 460 : 892 886 730 - - :
Kent 14 425 : 893 887 754 . - :
KCWD #75 - - : - . - - - :
KCWD #105 208 530 : 824 891 805 - - H
KCwD #111 212 450 : 893 888 772 - - :
Pressure (psi) :
Minimum 204 860 : 16 16 (0) - - :
Max i mum 217 40 ; 370 367 310 - - :
Maximum Velocity (ft/sec) : 1.45 1.90 6.32 - - :



TABLE X-4

SCENARIO D - SUPPLY FROM GREEN, FG=%00, 2020

DESCRIPTION ELEVATION: :
System Name/Location NODE (Feet) : RESULTS :
Flow Into (Cut of) System (MGD) : :
Tacoma/Headworks FG 900 : (29.60) (34.22) (&65.00) - - :
Tacoma/Tideflats - - : 0 0 0 - - H
Tacoma/Pipe #4 - - : 0 0 30.78 - - :
Seattle - - : 0 0 0 - - :
Auburn : 213 510 : 0 0 0 - - :
Federal Way 222 460 : 16.9 16.9 16.9 - - :
Kent 214 425 0 4,62 4.62 - - :
KCWD #75 - - H - - - - - H
KCWD #105 208 530 : 7.9 7.9 7.9 . - :
KCWD #1711 212 450 : 4.8 4.8 4.8 - - :
Hydraulic Gradeline (Feet) : :
Flow cV 207 490 882 877 82¢ - - :
Tacoma/Tideflats 228 50 : 870 861 757 - - :
Tacoma/Pipe #4& 235 305 : 870 861 749 - - :
Seattle 234 500 : 876 868 732 - - :
Auburn 213 510 : 874 866 780 - - :
Federal Way 222 460 : 870 B61 764 - - :
Kent 214 425 1 874 865 7 - - :
KCWD #75 - - H - - - - - H
KCWD #105 208 530 : 879 873 806 - - :
KCwo #111 212 450 : 875 866 780 . - :
Pressure (psi) : B
Minimum Z04 860 : 13 12 Q) - - :
Maximum 217 40 361 357 318 - - :
Maximum Velocity (ft/sec) : 2.88 3.33 6.32 - - :




TABLE K-5

SCENARIOQ E - SUPPLY FROM SEATTLE, FG=610

DESCRIPTION ELEVATION:
System Name/Location NODE (Feet) : RESULTS

Flow Into (Out of) System (MGD)

Tacoma/Headworks - - : ¢ ¢ (] 0 0:
Tacoma/Tideflats FG variable ; 8.00 17.66 19.60 27.41 35.38 :
Seattle FG 610 = (8.00) (137.66) (19.60) (27.41) (35.38):
Auburn 213 510 : 0 0 0 0 0:
Federal Way 222 450 0 0 0 o 0:
Kent 214 425 : 0 0 0 v 0 :
KCWD #75 - - H - - - - - :
KCWD #105 208 530 : 0 0 0 0 0:
KCwD #111 FAT 450 : 0 0 0 0 0:
Hydraulic Gradeline (Feet) : :
Flow CV 207 490 : 593 535 518 434 321 :
Tacoma/Tideflats z28 50 : 590 520 500 400 265 :
Tacoma/Pipe #4 Z35 305 : 590 520 500 400 265 :
Seattle Z34 500 ; 610 608 608 606 603 :
Auburn 213 510 : 593 534 517 432 N7
Federal Way z22 460 : 592 529 511 421 289 :
Kent 2146 425 : 593 533 516 430 314 :
KCWD #75 - - H - - - - . :
Kewo #105 208 - 530 : 593 535 518 434 321 :
Kcwp #1711 212 450 : 593 534 517 432 317 :
Pressure (psi) : :
Minimum 233, z21 560,510 : 1% 9 1 {37 (903
Maximum 217 40 : 240 231 206 1468 117 =
Maximum Velocity (ft/sec) : 2.22 4.89 5.43 7.59 9.80 :
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TABLE K-6

SCENARIO F - SUPPLY FROM SEATTLE, FG=610

DESCRIPTION ELEVATION: :
System Name/Location NODE (Feet) RESULTS :
flow Into (Out of) System (MGD) : :
Tacoma/Headworks - - : ¢ o 0 0 0:
Tacoma/Tideflats Fixed Demand : - 2.66 4.60 12.41 20.38 :
Seattle FG 610 - (17.66) (19.60) (27.41) (35.38):
Auburn Z13 510 : - 0 0 0 0:
Federal Way 222 460 : - 4,62 4.62 4.62 4,62
Kent 214 425 : - 4,62 4,62 4,62 4.62 :
KCWD #75 - - : - - - - - :
KCWD #105 Z08 530 : - 3.46 3.46 3.46 3.46 :
KCwp #1111 z12 450 : - 2.30 2.30 2.30 2.30 ;
Hydraulic Gradeline (Feet) : :
’ Flow CV 207 490 : - 535 518 434 - :
Tacoma/Tideflats 228 50 : - 533 515 423 - :
Tacoma/Pipe #4 235 305 : - 533 515 423 - :
Seattle 234 500 : - 608 608 606 - :
Auburn 213 510 : - 534 517 432 - :
Federal Way 222 460 : - 533 516 428 - :
Kent Zt4 425 : - 534 517 431 - H
KCwh #75 - - - H - - - - - H
KCWD #105 208 530 : - 535 518 434 - :
Kcwo #111 FA Y 450 - 534 517 433 - :
Pressure (psi) H H
Minimum 221, 208 510,530 : - 10 ) (45) - :
Max imum 217 40 : - 214 207 169 - :
Maximum Velocity (ft/sec) : - 4.89 5.43 7.59 - :
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HYDPRAULIC GRADE (FEET)

300
880
860

-840

820
800
780
760
740
720
700
680
660
640

620

600

- EXHIBIT K-1a
AUBURN — PIPELINE #5

NODE 713, ELEVATION=510 FEET

@

¢ v

A

& X

LEGEND — FLOW FROM GREEN RIVER, FG = 900"
[ SUIRAIBO A, th MGD 1O SKG WITH EXCESS 10 SEATILE AND 1ACOMA AT DIFFERENE FIXED GRADES
O SCLNARIO T ALL FLOW 1) TACOMA PIELINE, Mo.4 AS FIXED DEMAND.
A UINARIO G, SKC 2005 PUAK DAY DEFRIT W/ AND W/0 REND'S CONIRACT AMOUNT OF 4.62 MOD.
< SCLNARKY D, SKEC 2D TLAK DAY DLTICH W/ AND W/0 KLND'S GONIRACT AMDUNT OF 4.62 MGD
LEGEND - FLOW FROM SEATTLE, FG = 610"
S SUTNARID £, ML TLOW 1O TACOMA NDLFLAS (FG = 595 T0 265').
<7 SCONAIID F, 15 MGD [0 SKC AND LACESS 10 TACOMA TIDEFLATS,
! I 1 1 { I 1 i

FLOW FROM GREEN RIVER FG=900 FEET (MGD)
(SCENARIOS A, B, C AND D)




€1~

HYDRAULIC GRADE (FEET)

EXHIBIT K-1b
AUBURN — PIPELINE #5

NODE Z13, ELEVATION=510 FEET

700
650 —
600 | tidetlats Fe-590°A
850 —
X
X
500 —
450 -
_ X
LEGEND — FLOW FROM GREEN RIVER, FG = 900'
4_00 — (] HLEMNARIY A, 15 MG O SKC WITH EXCESS 1) SEATILE AND JACOMA Al DIFFERENT FIXED GRADES
<> SCENARKY D, AL TLOW T TACTHAA PHALLINE No 4 AS TIXED DEMANLD.

o SUEMARID G, VKRG 200% PEAK DAY DETICIE W/ AND W/0 KENI'S CONIHACT AMOUNTE OF 462 MGD.
<z SCENARIO D, BKE 2020 PLAK DAY BEFICIT W/ AND W/0 KLNT'S CONTRACE AMOUNT OF 4,82 MGD

350 —
LEGEND — FLOW FROM SEATTLE, FG = 61O°
o SUCNARID |, ALL FLOW FO TACOMA TIDEFLATS (FG = 585° TO 2657). .A
S SLONARIO T, 15 MGD 10 SKG AND EXCESS O TAGOMA TIDEFLALS, Tideflats FG-265
300 I T | ] ( I |

0 10 20 30

FLOW FROM SEATTLE PG=610 FEET (MGD)
A ALL TO TIDEFLATS v W/ 15 MGD TO SKC
(SCENARIO E) (SCENARIO F)




HT-A

HYDRAULIC GRADE (FEET)

900

800

700

600

500

400

300

EXHIBIT K- 2a
KENT — PIPELINE #5

NODE Z14, ELEVATION=425 FEET

B A
¢ v

— LEGEND - FLOW FROM GREEN RIVER, FG = 900° A

o} BLENARIO A, Ih MGD 100 SKC WITH EXCESS 10 SEATILE AND 1ACOMA Al DIFFERENT FIXED GRADES

O RCLNARID T ALL FLOW 16O [ACOMA PIPELINE No.t AS FIED DEMAND. 0

o SLERARID €, SKE 2005 PEAK DAY DEFICH W/ AND W/0 KENT'S COMIRACT AMOUNT OF 4.62 MCD.

vl SCENARKY B, SKC 20Xy DEAK DAY DEFICIE W/ AND W/0 KEMF'S GONIRACT AMOUNT OF 4,62 MGT D
—

LEGEND - FLOW FROM SEATTLE, FG = 610°
o SUINMEO L, MA TLOW 10 JACOMA THEFLAIS (FG = 595' TO 265").
7 SUINARIO T 15 MGD FO SKC AND EXCESS TO TACOMA NDEFLAIS,
i ] ] I | |

=0 40 60

FLOW FROM GREEN RIVER FG=900 FEET (MGD)
"(SCENARIOS A, B, C AND D)

80
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HYDRAULIC GRADE (FEET)

600

550

500

450

400

350

300

250

200

EXHIBIT K-2b
FWWS — PIPELINE #5

NODE Z22, ELEVATION=46C FEET

Tideflats FG~590" A MAXIMUM GRADE

MINIMUM GRADE

LEGEND — FLOW FROM GREEN RIVER, FG = 900°
SLPNAIID A, 1% MGE T SKG WENE EXCESS 10 STATILE AND 1ACOMA AT DIFFERENT TIXED GRADES

It
O LUINAO T, ALE FLOW 10 BACOMA PIPEYSNE Noo4 AS FIKED DEMAND. Tidetlats Fe_zesl A
A3 LGERARIG G, G 0N DEAK BAY DITICIE W/ AND W/0 KENEPS CONTRACT AMDUNT O 4.62 WD

<7 SCENARIO 13, GKEC 2020 PLAX DAY DETICNH W/ AND W/0 KLNDPS GONIRACT AMOUNT OF 4.62 MGD.

LEGEND — PFLOW FROM SEATTLE, FG = 610°
O GGINARIO L ALL FLOW 10 TAGOMA TINEFLATS (TG = 585' TO 265°).
7 ALINARIO T, 1% MGD 1O SKC AND £XCESS O TACOMA TIDEFLATS,

[ I ! | i I !

0o 10 20 30

FLOW FROM SEATTLE FG=610 FEET (MGD)
ALL TO TIDEFLATS v W/ 15 MGD TO SKC
(SCENARIO E) (SCENARIO F)
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HYDRAULIC GRADE (FEET)

300

850

800

750

700

6350

600

950

500

EXHIBIT K- 3a
FWWS — PIPELINE #5

NODE Z22, ELEVATION=460 FEET

D>

LEGEND - TFLOW FROM GREEN RIVER, TG = 900°

(3 SLENARIG A, 15 MGD 10 SKU WITH EXCESS 10 SCATILE AND JACOMA Al DIFFEREN! FIXED GRADES
O SUINAINO N, ML FLUW 10 FACOMA PIPLUINE No.d AS FIXED DEMAND, O
A NCUNARI L, SKE 2605 ITAK DAY BIVICH W/ AND W/0 KEND'S CONTIAGT AMOUNT OT 4.62 MGD,
<7 SCENARIO D, SKG 2020 PLAK DAY DLFICIT W/ AND W/0 KENI'S GONIRACY AMOUNT OF 4.67 MGD
LEGEND - PFLOW FROM SEATTLE, FG = G10°
D SCENARID £, ALL FLOW 10 TACOMA IDEFLATS (FG » 505° YO 265°).
7 SUONARID F, 15 MGD 10 SKC AND EXCESS 10 TACOMA TIDEFLATS.
1 | 1 1 1 | 1

FLOW FROM GREEN RIVER FG=900 FEET (MGD)
(SCENARIOS A, B, C AND D)




L1-3

HYDRAULIC GRADE (FEET)

700

650

600

8550

500

450

400

350

300

A

EXHIBIT K-3b
KENT — PIPELINE #5

NODE Z14, ELEVATION=425 FEET

Tideflats FG-590,

MAXIMUM GRADE

X

Ll!!l;]'ZNil - FLOW FROM GREEN RIVER, FG = 200°

X

Lot HLTNAKID l\ 15 MGH IO SKG WEHT EXCESS 10 STATHE AND TAGOMA Al DIFTERENT TIXED GRADFS
() BLLNARIO PLOALL TLOW [TF TACOMA IPELINE No 4 AS T'RICD NEMAND.

o SULENARID G, SKEG 200% FEAK DAY DETHIE W/ AND W/0 KENIE'S CONIRACE AMOUNE OF 4.62 MGD.
< SCLNARIO D, SKG 2020 PEAK DAY DENICIE W/ AND W/0 KINI'S GONIRACT AMOUNT OF 4.62 MGD

LEGEND — FLOW FROM SEATTLE, FG = 6100 X
A norNAmID £, ALL FLOW [0 TACOMA TIIEFLATS (FG = 595° 10 265%

~ SUCINAIG T, 15 MGD TO SKC AND EXCESS 1O TACCMA TIDEFLAIS.

MINIMUM GRADE

Tidefiats FG-265"'A

I [ | | | |
10 20 30

FLOW FROM SEATTLE FG=610 FEET (MGD)

ALL TO TIDEFLATS v W/ 15 MGD TO SKC
(SCENARIO E) "{SCENARIO F)

40
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HYDRAULIC GRADE (FEET)

300
880
860
840
820
800
780
760
740
720
700
680
660
640
620
600

EXHIBIT K- 4a
KCWD #1055 — PIPELINE #5

NODE Z0B, ELEVATION=530 FEET

-]

—

"8

LEGEND - FLOW FROM GREEN RIVER, FG = 200° !
D} SOrNABD A 1% MGD H) SKC WITH EXCESS TO SEATTLE AND 1ACOMA Al DIFFERENT FIXED GRADES
> SGLNARIO B, ALL TLOW FO [ACDMA PIPELINE No4 AS FIXED DEMAND.
S LUENARKY L, SKE 700% PUAK DAY DEFHIEE W/ AND W/D KEMD'S COMIRACT AMOUNT OF 4.62 MGD.
©  SUENARID B, GKG 7070 PEAK DAY DIFICH W/ AND W/O KENE'S CONIRACT AMOUNT OF 4.67 MGD

LEGEND — FLOW FROM SEATTLE, ¥FG = Gi¢'

[N

A4

SCTNARID U, ALL FLOW [0 JACOMA JIBEFLATS (TG = 595° TO 265°).

WLENARIY £, 15 MGD 1O SKC AND EXCESS 10 TACOMA TIDEFLATS,

MAXIMUM GRADE

MINIMUM GRADE

1 I
20

T I I I 1
40 60

FLOW FROM GREEN RIVER FG=9%00 FEET (MGD)

(SCENARIOS A, B, C AND D)

80
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HYDRAULIC GRADE (FEET)

700

650

600 —

550

500

450

400

350

300

A

EXHIBIT K-4b
KCWD #105 — PIPELINE #5

NODE 708, ELEVATION=530 FEET

MAXIMUM GRADE

MINIMUM GRADE

Tideflats FG~590°'A

LEGEND - FLOW FROM GREEN RIVER, FG = 8007

&

FAS

<7

LGENAUIG A, dh MGD 1O SKL WITH EXCGESS 10 SCATILE AND TACOMA Al DIFFERENE FIXTD GRADES

LSULNARIL B ALL TLOW 1O TACOMA PRRULLINE No.d4 AS TIXED DEMAND.

SUINARIO G, UK 20005 DEAK DAY DEFICIT W/ AND W/0 KINT'S CONIRACT AMOUNT OF 4.62 MGD,

SELNAIK [, BKE 2020 PLAK DAY DLIKN W/ AND W/0 KEMI'S GONERACT AMOUNT OF 4.62 MGD.

LEGEND — FLOW FROM SEATTLE, FG = 610°

Do e ridetiets ra-zess
I i i | i ] }
10 20 30
FLOW FROM SEATTLE FG=610 FEET (MGD)
ALL TO TIDEFLATS v W/ 15 MGD TO SKC

(SCENARIO E)

(SCENARIO F)

40



041

900

E XHIBIT K -5a
KCWD #111 — PIPELINE #5

NODE Z1%, ELEVATION=450 FEET

800 —

[+ N

< v v

~ @
i} LEGEND - FLOW FROM GREEN RIVER, FG = 900’
E:'; 11 BLENARKY A, b MGD T 5K WITH GXCESS 10 SCATINE AND TACOMA Al DIFFERENT FIXED GRADES ]
O DLENARKY D, ALL TEOW Tt TACIHMA DPIPELINE No.d4 AS UIXED DEMAND.
i1 700 — S SCENARID (. SKU 200% PEAK DAY DEFIGIE W/ AND W/O KENI'S GONIRACT AMOUNT OF 4.62 MGD.
q hvd SCENARID §3, BKL 2020 CLAK DAY GEFICI W/ AND /0 KINI'S CONIRACT AMOUNT OF 4,62 MCGD
U LEGEND — FLOW FROM SEATTLE, FG = 810°
o SUCNARID U, ALL FLOW O [AGOMA TUBEFLATS (I'G = 5845 10 2657).
0 hvd SUUNAIIO T, 5 MGD 10 SKC AND EXCESS [0 TAUOMA IIDEFLATS.
a 600 —
500 —
400 I ] 1 T I i i ]

S5KC 15 MGD

FLOW FROM GREEN RIVER FG=900 FEET (MGD)
< PIPELINE #4 ONLY A

2005

2(
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HYDRAULIC GRADE (FEET)

700

650

600

550

500

450

400

350

300

A

| EXHIBIT K-5b
KCWD #111 — PIPELINE #95

NODE Z12, ELEVATION=450 FEET

—Ilgcﬂats FG -590." Maximum Grade

Minimum Grade

LEGEND — FLOW FROM GREEN RIVER, FG = 900°
1.4 SUENARKE A, 1h MLD T SKG W EXCUSS 10 SEATILE AND TACOMA Al DIFFLRENF FIXED GRADES -
<\) 5»‘('.1_NARI() ©, ALL FLOW ) TACDMA PIPELINE No.d4 AS FIXED DEMAND. :
o '.;l.I'NJ\RIiI 1, MKG 200% PEAK DAY DETHCE W/ AND W/0 KENE'S CONIRACT AMOUNT OF 4.562 MGD,

|
<7 SULNAIIO D, BKG 2070 PLAK DAY DEFICHT W/ AND w/0 KENT'S CONTRACE AMOUNT OF A.62 MGD

LEGEND — FLOW ¥ROM SEATTLE. FG = 610°
A gorNaan . ALL FLOW D TAGOMA TIREFLAIS (FG = 595' TO 2657).-

A

=z SCENARIO F, 1% MGD TO SKC AND EXCESS TO TACOMA TDEFLATS.

Tidetlats FG~285"

1 [ | 1 - T N
10 20 30

FLOW FROM SEATTLE FG=610 FEET (MGD)
FLOW TO TIDEFLATS v W/ 15 MGD TO SKC

SCENARIQ E  = _SCENARIO F -

40



ge-1

HYDRAULIC GRADE (FEET)

900
880
860
840
820
800
780
760
740
720
700
680
660
640
620
600
580

EXHIBIT K-6a

TACOMA TIDEFLATS — PIPELINE #5

NODE Z28, ELEVATION=50 FEET

|
o A

LEGEND - TLOW FROM GREEN RIVER, FG = 900°

Ll LLENAID A 16 MGD TO SKG WG EXCESS TO SCATILE AND TACOMA Al DIFFERENT FIXED GRADE:
O BULNARID B, ALL TLOW HY [ACOMA PIPELINE No 4 AS FIXED DRMAND.
A nUUNMYO G, SKG DG PEAK DAY DEFICHT W/ AND W/0 KENT'S CONIRACT AMOUNT OF 4.62 MGD.
& SCENARK) D, SKE 2020 PEAK DAY DEFICIT W/ AND W/O0 KINI'S GOMIRACT AMOUNT OF 4.62 MGL D
LEGEND — FLOW FROM SEATTLE, FG = 610°
o SUTHARIO L, ALY FLOW O TACOMA TIDEFLAFS (FG = 585 TO 265°).
~ ‘.ul.FNI\l{I() F. 1% MGD 1O SKC AND EXCESS TO TAGOMA TIDEFLATS, o
i { A 1 | | i

20 40 60

FLOW FROM GREEN RIVER FG=900 FEET (MGD)
(SCENARIOS A, B, C AND D)

80




€C-4

HYDRAULIC GRADE (FEET)

700

- TACOMA

EXHIBIT K-6b
TIDEFLATS — PIPELINE #5

NODE Z28, ELEVATION=50 FEET

650 —

600 —

‘Tideflats FG~590’'A

LEGEND - FLOW FROM GREEN RIVER, FG = 900°

1 SLENARID A, V5 MGE T SKC WL EXCESS 10 SEATILE AND 1ACOMA Al DIFFLRENT FIXED GRADES
0 LOLNARID D0 AL TLOW [ TACOMA DIPLLINE No. 4 AS FIXED DEMARND,

S TCHNAMIO G, NKG 2000 PPAIR DAY DERICH W/ AND W/0 KEND'S CONIRACT AMDUNT OF 4.62 MGD.
(¥4 SCLNARKY [, SKE 020 PLAK DAY DETICH W/ AND W/0 KLNI'S GONIRACE AMOUNI OF 4.62 MGD.

LEGEND - FLOW FROM SEATTLE., FG = 610°
S CrNARIN §, ALL FLOW FO TACOMA TDEFLATS (IG = 505 10 2659

7 LLOMARID T, 15 MGD 10 SKC AND EXCESS 10 TAGCOMA TIDEFLAIS

550 —

v

A v
500 — A
450 —

v
400 — Tideflats FG-265"A
350
300 I T 1 ] - I I
0 10 20 30

A

' FLOW FROM SEATTLE FG=610 FEET (MGD)

ALL TO TIDEFLATS

(SCENARIO E)

v W/ 15 MGD TO SKC
(SCENARIO F)

40



91

HYDRAULIC GRADE (FEET)

00
880
860
840
820
800
780
760
740
720
700
680
660
640
620
600

EXHIBIT K-7

FLOW CONTROL VAIVE — PIPELINE

NODE 207, ELEVATION=490 FEET

#5

Eov
v

LEGEND - FLOW FROM CGREEN RIVER, FG = 900’
1 SLENAHIO A, 15 MGD FO 5K WENH EXCESS ) SCATILE AND TACOMA A1 DIFFERENT FIXED GRADES
O BULNARID P, ALL TLOW 10 TACOMA PIPELINE No.4 AS TIXED DEMAND.
< DUEMARNY G, SR 200% PEAR DAY DESKST W/ AND W/0 KENE'S CONTRACT AMOUNT OF 4.62 MCO.
=7 SUELMARKY D, GKG 2040 PEAK DAY DOFIIT W/ AND W/D KEND'S GONERACT AMOUNT OF 4.62 MGD.
LEGEND — FLOW FROM SEATTLE, FGC = 610
D SUTNARID L. ALL FLOW O TACOMA NOEFLAIS {(FC = 505' TO 265°).
0 SULINANID T, 1h MGD IO SKC AND £XCESS TO TACOMA TIDEFLATS.
I { [ I | i ] |

FLOW FROM GREEN RIVER FG=900 FEET (MGD)
(SCENARIOS A, B, C AND D)




g4 -

HYDRAULIC GRADE (FEET)

900

850

800

750

700

650

600

550

500

450

TACOMA PIPELINE #4 — PIPELINE

EXHIBIT K-8

NODE Z35, ELEVATION=305 FEET

45

fa
<

A

v
v

-
LEGEND - FLOW FROM GREEN RIVER, FG = 000 a o
1.1 SLERARID A, 1% MGLE T6Y 5SKE WITH EXCTSS B SCATILE AND TACOMA A1 DEFFLRENT FIXED GRADES
. O ANARIO B ALL HLOW 10 TACDMA PIPLLINE No.d AS FIXED DEMAND.
A LUINARID U, SKC 200% ITAK DAY DEMICH W/ AND W/Q KENT'S CONIRACE AMOUNT OF 4.62 MGD. m]
o SCLMARKY U, 5KC 2020 PEAK DAY DCFHAT W/ AND W/0 KENE'S CONERACT AMOUNT OF 4.62 MGD
1 LEGEND — TLOW FROM SEATTLE, FG = 610°
I3 SANARID E, ALL FLOW FO FACOMA TINEFLAIS (FG = 585' T0 265} <
<7 GLPNARID T, 15 MGD 10 SKC AND EXCESS 10 JACOMA TIDEFLATS.
| | | | i 1 |

20 40 ' 60

FLOW FROM GREEN RIVER FG=900 FEET (MGD)
"(SCENARIOS A, B, C AND D)

80




